N-cadherin in normal and abnormal brain development.
The brain relies upon numerous morphoregulatory molecules to control cell-cell interactions, cell migration and neurite extension. N-cadherin, a calcium-dependent cell adhesion molecule, is essential for normal CNS development. Homophilic binding of N-cadherin depends upon a specific conformation assumed by the molecule when it binds calcium. N-cadherin is a substrate for a specific zinc-dependent protease that may be involved in the regulation of N-cadherin at the cell surface. The reliance of N-cadherin on two cations for proper function makes it a potential target for toxicants which act by replacing or modifying calcium or zinc at ion-binding sites. Exposure of the developing brain to lead, an ubiquitous toxicant known to interact with calcium, disturbs neural tube closure and subsequent maturation of the nervous system. Preliminary data indicates that lead may induce these effects by direct interaction with N-cadherin. Numerous common toxicants, including metals and solvents, also perturb cadherins and cause defective CNS development. These data indicate that changes in the spatio-temporal expression of cadherin can result in profound alterations in neural structure and function, and may underlie CNS malformations caused by numerous toxic agents.